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#51*11 ^s.^ 3^ ^7i7V 7flAi^cf. - 7M 3 

^ ifHMCHalf Vcc generator)!- ^^ofl tfl*> 
3E 3 
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te^l n\]SL^\ ^^-*V ^oj- ^-A^7i{ Half vcc generator for use in 

semiconductor memory device} 

7i#tr i§^] 

£ 1 *2 £ 2^ ^Hfl7l^ofl nf^ *j<y. ^7)^ 5]^^. 

£ 3 ^] £ 5fe ^ tf^tr ^H-^l ^MM^ 

«KE*fl ^tr 33-^, ^1 *V£*ll ^^-tr ^Zt ^ 

^ ^"^71 (Half Vcc generator H] ^^T=f. 

-f-^i^-, tiV^^l ^c^o] ^ o_ ( ^ dl oi E-j ^ 

tilE^o](oi§> BL o]^ ^l^-)^- ^ w]Ee].o]( Complementary Bit Line ;ole> BLBef W 
)°fl €i °^S(Sense Ampl if ier ; S/A^h} ^^)<^\ ^ ^^s) ^ t 

#3€^r. ^"71 S/A^ * ^sg^ ^ofl^ ^- 7 ) BL 4 BLB s. ^3 

18-3 
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*1 **h& 7^1 o_^. tfltJath 

<5> % Bi^fl « 0 vai^ BL^- ^^(VCC)^ 31183. = 3*H-*| s};n, BLB^r ^l^ 

(VSS)3 5fl las. = 2l*W-*l *>*r ^ BL^ BLB* 

SKHalf VCC)^ efl^S =b)S>o>X| ^o]t|.. #7l ^ # ^^(Ful 1 

VCC) Ssl^o^l^ji ^ « 0 Vai^ ^(Half VCC) Z.b)*\*}z\b\-3L % 

<e> = ^-lis HiM*H-*l ^*l*>7l ^IHtt ^ 

(Half VCC)^7l7> ^ v|H €-fi-*fl*!t=h 

<7> £ l£- ^efl^l #^3^ ^Zt^ "Qr*$7}£\ i^l*b 3Htf. £^-8: 

^, ^^>.^<y- ^7lfe Jf- 7fl^ MOS 7i%>(MP0, MNO), ^ 7flsl cMiLE.(MNl,MPl), 
t^(Pull-Up) = eMtH(MN2), ~ ^£(Pull-Down)H.^l»KMP2)3. OT. ^ v 

7] MOS *RKMP0, MN0)^1 «H1 n}e|- ^=(NDA)^ ^<&°1 ^(NDA)^ # 

^ ¥ 7fl£] tj-o] .$.:!= (MP1,MN1)# #*fl #7l ^ H.^o]i3](MN2,MP2)^ 7HH 

eofl A7\ <£7}^. a 0 v 7 | ^oj ^ =e^oltj](MN2,MP2)^ zj-zj-s] tIMeo!) °l7V3 

^ efl^ofl oJ-El- ^<a-(VBL)^- #33*r til 

##(VBL)sl ^7} ii=(NDA)^ *i<y-efl*i* €4. 

<8> H^H, #7] 7flS] MOS t^CMPO, MN0)£] A 7||olEti^ ^71 
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#°J-(VBLH -*7l ^^(VBL)^ ^igo] ^-S^oj- 

(VCC)^ ^(HalO^'iS. € "fl , #7l ^H.(NDA)^ ^efllS 0 ! ^A ^SKHalf VCC)5. 

^-71 MOS *HKMP0, MNO)^ a>o] S ^- S ^^fl ^o.^ #7l ^ # 

4£ ^e)-ol^(MN2 ( MP2)^l TlMS^ AA A°}$-^-2) ^^^^ A^$\ 7}f$\A 
A. #33^- #7] ^A #°*KVBL)^ gfligol zj}5. ^^^<y-(Half VCCHH SH 1 -^ *H 
^ofl ^fl j= mos 7-HKMP0, MN0)£] ^H v ^°1 w>^ji, zioll AA ^^(NDA)^I ^efl 1 ! 
£ AtfX] AA. ^"71 wHfl^ ^^efl^^r 4>7l ^ J=5}-°ltH(MN2,MP2)£| 

Tfl o]h 7fl°lS ^3M5q ^^(VBL)^ efl^o] o>^^ o.s. ^ 

3°0-(Half VCC)^ zms. -B-^lslS^- *>4. 
<9> ^S.^ 7]#<9 t,^^ ^l2.^oll ^7> $A ^o]^o\] 4 

^ ^^(VCC)^ efl^^l ^"^lJl ^ife ^Ml^Hl, o}6\] 45} £ H A 

A ASr ^ ^371^ $?||* iLojjl ^Cf. ZL ol^LA^ 7^ f A>-g-£]jl & 

^ S^^^(MP0,MN0)7> ^5]^ #%o] mHSWtt ^, ^71 ^ 

iB-KMPO.MNO)^ 711o1e ^o.^ «V= ^^(ol*} "Half Vcc")# ^Tfl s^dl , zl 

<10> ZLE-m, £ 1^ #7i ^7H^fe ^ifiol M^^liE^ 

"a-(Vt)°l#S! ^-f'Hl ^ H.e^ol^(MN2, MP2)7]- ^-aH ^4-7} &<H*i *fl7l *1 

= 7 > *U, ^^-sl efl^^r 3^*1 -fr^m ^ 9XA^ A^^A. 

<n> £ 2^ ^2fl<Hl A>-g-^ji oi^ a A^ ^A ^^7l» HAltV ^oirf. 

>S-7l £ 2^ 5|S^r 27fl^ ^ #^-7l(DAl,DA2)« 7]^-^ AS A>-g-§><^ ^s^olu] e ^fl 
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^ t!:3]7> 2Vt ^lc-fl «l*fl £ 2^ lVt+Vds_satS. ^7)1 ^t}. 

-£ 2^ 2)3.^ tMl7}- ^§^°l €- #^£r il^l 1 ?}-, ^ 7fl^1 

^£i(MP12, MN12)7> S-^f- »0N" 5}^ W ^fr-7> *^7iM- #^ t^(NDB)^ # 



<13> n}^, -a yj-tg^ s.^^ 7fl ^^ ^;$ 7 }Wr #5.$} 

* *r 5flfe lHS7l» ^l^-^l 

<ie> ^ ]£ ^.^ o. ti>c^ ais)^ ^ ^ t>^* 4 1 5a ^ 
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mg. *HM-3.*J *fli ^^^i^ ^wlefl^ol s]^ 

>^*Rr *}^## £ii 3? t^iLE. so. 7fl3,4 7l§^^ 

-8: ^*Rr ^/^liLE. 7l^^<y- ^Jf, ^ -^"71 X|3,4 7]§^^ -g-^H ^12 
^ E^^iE^S ^-71 ^^tf-g- ^*Kr # ^/nf^r ^l^Hr 

-I: #S«H °1*HH 7l^£]^r -*M|*|-uL ti>^tb ^*H1^ ^^l iL 

A ?A°]A. s^-i- ^HH ^3. ^ ifl*l -frA}^ ^1-^ ^ * ojSflcq ^ 

3# ^ ^1 ^>tt #2:^-^1:^ 7l7fll^ ^L^o) tVcf. 
<19> 51 3 ^*1 51 5tt o^ofl ^ ^7]^ 

<20> ^ , £ 3# #2:*}^, 51 1 ^ 51 2^1 5]^^ #^ i^El* ^-fr*>^ ^BflS ^ 

5^. 7l^^<y- ^^«.( 30 ) ; ^^(31), # ^/^ ^Jf( 32 ), 2_SL^ 

Z\*fr/t)r°}SLZL 7}&&<S ^^^-(33)5. o)^o]^[ ^-71 t= 30) a o V 7 ) 7l§^«y- ^ 

^^-(30)sq- ^§^(3lHl 51 ^ ^7l# ^§>J1 ( # 

^^(32)^ 7^%V/t^-ol^.c 7l^^<y- ^Jf(33W £]*fl £ 14 ^ 

^^^Cf. H5li4, £ 3^1 3\S.±r 51 1^ £ 2^1 S 
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3^*1 ^€ 

<2i> -8-71 7l^^<y- ^^«.( 30 )^ ( ^ t£x}2}- $i 7l^^«g-(Vrefl)o] XI lie 

— <4°H XU^CRO), #7] Xllic^sq- Xl2 7l§^<a-(Vref2)ol Xl2:t 

= A>o]ofl X|2^^-(R1), ^ ^-71 ^12^^ ^^l^-7> A>olofl mz\*HK2) 

<22> ^-71 ^^(31)fe, ^"71 Xl 2^=0)1 ^ SJ^H ^S\JL E)-# 

#^^-7>7> jjS-^sj ^Bfls. xi i ^^^7i(DAD, xn^^i <a^- 

^S) 31 E}^ <g^^ ^-71 #^^7f7> ^^S. <&^& Xl2^^7l (DA2) , 4l 

^ofl^ ^^}7} ILZ]]°±o\)^ %^7\7\ TflolEofl^ s£ 7 ] ^}^M. 7 ]^ ^ 

^ 0 ) ^3*r XI 1 pMOS S.^^liEi(MP12), ^ ^efl^lfe #7l #^#7>7> 
^^l^-7>7> TlHEofl:^ Xl2^^7l^ ^o) ^s}^ X]l nMOS S^*]^ 

(MN12)S. 

<23> ^-7] # ^/Cf-gr ^^(32)^, £L31°H #€#7>7> #7l #^^"7>7> 

X12 nMOS S^H^>i&|(MN2), ^ ^7} #^^7>7> ^eflo]o] ^^l^-7>7l- 

X12 pMOS J= ^^l^Ei(MP2)S. ^£4. 

<24> ^7-1 T^/tH-^ 71^^^- ^^w.( 33 )^ ) ^^oll ^^c]-7>7> XH^^l 

^ #7l #^^7>7> = eflojofl^ ^-71 nMOS S^*1^E| (MN2)£) X]<XS7> X]3 
pMOS S ^xl^E^(MPO), ^efl^l ^ X1°1S7> ^-71 X]3 pMOS S^fl^l^EKMPO)^ ^efl<yofl 
•^•f-AS X13 nMOS M ^i^E-KMNl), ^3-^7} -#7l X]3 nMOS ^ (MN1)£] 

i^i<H] <£^s\51 cello] o] *\}2 pMOS M ^ ^e] (MP2)£] XM-^s}- 
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& *fl4 pMOS e^^^e-KMPI), ^ Tflolnoii^ a o v 7 } ^^^V neflojo)^ ^14 pMOS M 
^l^Ei(MPl)^ ^.eflolol ^^.^ofl^ ^ ^>7> *fl4 nMOS S^^l^E] (MN0)S 

<25> s. 3^ :£]3.°IH afli 7}^#<# Vrefl£- (Vcc*(Rl+R2))/(R0+Rl+R2)«l Hi , c£\ 7 )X\ 

R0=R2°lJI R1«R0,R2<?1 ^-f Vrefl^: Half VccJ±4 R1/((R0+R1+R2)/2) 1 ?V^- 3.JL, Vref2 
tt Half VccSH} Rl/((R0+Rl+R2)/2) *fll *}^g^7) (DAl)^r 

(VBL)^ eflt^l Vcc/2 - Rl/((R0+Rl+R2)/2)iL^ ^ nfl #^o] »L 0 w"7l- ^ S^fl 

*1^BKMP12)* "ON" ^l^lcf. i&*HH VBL i^BS. ^*>7> VBL^ 

*H2 ^>-S-^^7l(DA2)^ VBL^l Vcc/2 + Rl/((R0+Rl+R2)/2)iLt}- ^-i- 
nfl #^o] »High"7l- SH ^-g- e ^jxl ^e| (MN12) J= ^E^l »0N" Aj^lcf. VBL 

Vcc/2 dRl/((R0+Rl+R2)/2) o]^d\) oi^ nflofli^ M^*]^ (MP12, MN12)7]- -§-aH »0FF" 
3<H (Float ing)^-Efls. SjTll ^cf. o] ^4^. ^ ^7^ jLH^Kof f set HI ^ 

= ^ (offset 33 Ti^l^ *Xo_v\, rtfeK*! (offset )^S: Ji^M 

^ VBL #5L^(floating)^^l 7^0) *Vt^ ^cf. 

<27> ojofl Hj^fl, £ 3^ # fr^(32)2h 5LSL^ X\*Q-/T^o)SLB. 7}^^ 

^-(33)5. oj^^^i ^yjofl ^ 7)^0} t v±o}SLEL^r oj-g.^- Half Vcc # 

^"^7]^ JE.eH*l e ^*l^(MN2,MP2)£l Tflol^ ^cy-ol VBL 2=.= &<&o\] tfl§}oc) 
# ^ ^SLsL ^}7) nfl-g-ofl - E^^^Ei7} ^Ajofl "ON"^ ^-Hr 4^ 
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°l^tV ^nfl^ Half Vcc ^7)^ ^SHMl Half VccefllS. VBL hcEL^r -fj-^1 t}^ 

<28> ^1-71 ^Ol, ^ "V^ofl 4§ £ 331 ^Efl^) ^ 7}7] ^B)]^ Half VCC 

^^71^1 Half Vcc eflt -fh^l^-i- SL^ g^ir %%°] 9X^. 

<29> ^-Jg, £ 30] 5)5.0)1^-1 7HKRD£- 5L 1^1 7-l* 0 V #6fl M] «fl iJt^-S. ^ 

«W£ ¥ 7>^1 ^BflSl StaH] ^1*11 VBL ^?_h§- 7>^ol 

<30> £ 4 ^ £ 5 ^ q-^ ^Al ofls-s^ Z}^ ^7] « A>-g-*V Half Vcc € 

<3i> £ 41- ^f>}#, 5. 3*1H J±^^l^ # ^/cf-gr ^Jf(32)» 49 efSj-Jl , 

(MN21,MN22)# uf^uj- oirf. 

<32> £ 5# t^sf^ , £ 3^1 a-1 a.^71^ # ^/cf^r ^-§-^(32)» ^^Kn, 

7-lW4°l^ 7l^^^ >S^-¥-(33)tH<0ofl 7-1^7>^A-l 7l^*>^ SLSL^ ^SLIL 

(MP31.MP32)* ul-Bj-M- o^cf. 

<33> IE. 4 ^ £ VBL IcJE.^ T^-g- 7>^ol <&o) oy^ ^ o] ^m^. °. 

*1*M] SlH-S., fe^: Half Vcc -fM^°l ^°1^1^. 
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*1 S^Dj ^-^^ 7l#^ 9J0]U}^ ^OJHH ^O) 4^15}^ 7l^O> 

Xl^l-g- £i=. X >oll o^^rfl ^^o] #S.olt}. *\)^r # 

^^^^ 31 « <2^r ^Cf. 
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[^t 1 * 1] 

^J-^tHl ^^fl *fli,2 7i^^«g-# ^*Rr 7i^^<y- 

^*Hr 

* ^*Rr « <3/^£ ^^-t ^«l*Rr 3^ ^ tiV£^l 

[^^J- 2] 

*fll^H] Si<H^, -8-71 *Hi 7]§*lthfr ^-71 ^12 7)^^^ €■ sflt-i- 7}*] 
-§: ^ w>£.^n masi 3^ ^j^oj- iHM. 

3] 

^ll^Hl 5U°H, ^71 ^3,4 7} ^-7) S.i^ 7^1-S.o) A>olZ, >g?fl6j| 

f^ 1 ^ ^ aVESfl ^)5L^ aj^j. ^^i^og- . 
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[^T 1 * 4] 

«>H*fl *\}5L?] ^?_V ^<H^: 

^7><4 XU^ = A>o}ofl >fll^^, 
^-71 ^lt^af ^2iiJEl A>o]oll c£^_Q ^2^*J-, 
#7} *fl2^:EL<4 A>oloH ^3^*j- ; 

XI 1 *}*^7l, 

#7] XH^=<H1 <^°1 E}^ a> 7 ) #^^7>7> ^-^^ ^ 

EflS. ^12^^71, 

d^-^l^r #Q&x}7} =eflo]oi]^ ^y] %:%^\7\ 7)}o\^6\}±=. ^-7] 
71^ #^o] cg^sq^ ^ pMQS E^^l^, 

S.i*l|$Hfe # 7 | #^^7>7> i^^iofl^ ^^l^-7>7j- TflolEoll^ s£ 7 ] ^ 2 ^^S. 
71^1 #^o] <g^H]^ XI 1 nMOS S^l^El , 

-^eH^l°fl ^1^71-7} %%t£ts\7\ <£4.& *)12 nMOS E.®*)^ , 

±SL^°\] ^r7] #^^7>7> = Efl^lol ^7l^;7>7> <&^.& pMOS H^l^, 

^-2-i°fl ^i^^7>7> TflolEo]]^ # 7 ] #^c4-x>7> ^efl^loll^ ^7l Xl2 nMOS S^fl 
^l^B^ X)°1M7> X| 3 pMOS l^liEj, 

^ XMM7} AJ-7] ^3 pMQS E^fl^^Ei^ JElBfloH ^-^S. m 
nMOS Miffl*l^Bl , 
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±^.^7} #7} ^13 nMOS S^l^i^ 4l^.io)] <£^5)JL 7]) o)^9± He^Jo] ^-7] 
*fl2 pMOS S^Ul^s) 7lHE<q. o^^^ *H4 pMOS — ^3 ^] — &| , 

3*1 91^.^. *\]4 nMOS ^ ^io S ^ ^s.^ 

5] 

aVS^l *115L^ #*H Si^^: 

3€ ^>^f *Hllc=. A>o]ofl <g^<g ^l^K 1 ", 

#7l ^li^Sf 7fl2i^£L Afolofl o^s} ^127-1 « 0 V, 

#7l ^2^^] <y^d c^^JZ. <ge^ #^^"7>7> -^-¥11^ ^EfliiL 

« m ^^7i, 

#71 ' ^l^ofl ^ <^°1 <a^5lJ7 E]-^ .#71 #^^>7> ^-^^ <g 

^flS <g^€ ^12^^71, 

iJfiL^Sr ^i€^r7>7> ^efl^^l^ #71 #5^7} 7} TflolEofl^ ^ 
7)0^ ^^ol ^Sjif *fll pMOS S^liEi, 

#71 #^^7>7l- iOAo,]^ %x}&Z}7} TflolM^l^ #71 ^2^>W^ 

71^1 #^ol ^7j£]^- X)i nMos MiS^l^Bl, 
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^ ^^71 . 

[^^8- 7] 

f^lS *Rr *HM. 
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[5L 3] 
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IS. 5] 
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